INTRODUCTION:
The pro-regenerative potential of nerve conduits for bridging large defects in peripheral nerves is inferior to the gold standard, the autologous transplant. This might be due to diminished vascularization and therefore nutrition of the nerve. Conduits with holes could improve vessel ingrowth, yet they might have a negative impact due to fibrotic infiltration and loss of growth factors. We aimed to compare the effects of silk fibroin conduits with or without pores on vascularization of the regenerating nerve.
MATERIALS AND METHODS:
In 36 male rats the sciatic nerve was transsected creating a gap of 8mm. Defects were bridged with conduits fabricated from silk fibroin, either pored with 50µm holes by laser in a distance of 2 mm (P) or without pores (NP). Nerve regeneration was evaluated by walking track analysis and 7 weeks post surgery by µCT, histology and assessment of wet muscle mass.
RESULTS:
Ingrowth of vessels was increased in P group compared to NP based on CT-scan (p<0.05). Yet, overall nerve density, assessed by 3 dimensional reconstructions of tubes and nerves showed higher density in NP compared to P (n.s.). Similarly, average weight of M.tibialis anterior was significantly higher in NP compared to P (p<0.05). Analysis of gait revealed comparable results.
CONCLUSION:
For the first time this study shows that holey silk tubes are able to improve vascularization of the regenerating nerve without causing negative effects on the functional outcome when compared to tubes without pores. 3D CTscans proved to be a valuable tool for visualization of peripheral nerves and their vascularization. Future preclinical studies are needed to verify the potential of holey conduits to support nerve regeneration in critical size defects.
MITIGATION OF POSTAMPUTATION PAIN WITH THE PROPHYLACTIC REGENERATIVE PERIPHERAL NERVE INTERFACE
Kubiak CA, Cederna PS, Kemp SW, Kung TA, USA INTRODUCTION: Symptomatic neuromas occur in approximately 30-40% of individuals after limb loss and phantom limb pain affects 70-95% of these patients. We have previously shown Regenerative Peripheral Nerve Interfaces (RPNIs) can be used to treat symptomatic end neuromas that develop after major limb amputation. In this study, we investigate the potential of prophylactic RPNIs to prevent neuroma formation and to mitigate the experience of phantom limb pain. Furthermore, we examine the potential complications resulting from the addition of prophylactic RPNIs to major limb amputation surgery.
METHODS:
RPNIs were performed during the time of amputation by implanting transected peripheral nerves into free muscle grafts harvested from the amputated limb. Patients who underwent major limb amputation with simultaneous prophylactic RPNI implantation were identified. A retrospective chart review was performed to ascertain patient demographics, indication for amputation, level of amputation, characteristics of postamputation pain, perioperative pain management strategies, and postoperative complications. During follow up, all patients were evaluated for symptomatic neuromas, residual limb pain, and phantom limb pain.
RESULTS:
RPNIs were prophylactically implanted in 38 patients who underwent 44
